Intracellular localization of organized lipid domains of C16-ceramide/cholesterol.
Lipid microdomains, also called lipid rafts, consisting of sphingolipids and cholesterol, play important roles in membrane trafficking and in signaling. Despite years of study of the composition, size, half-life and dynamic organization of these domains, many open questions remain about their precise characteristics. To address some of these issues, we have developed a new experimental approach involving the use of specific monoclonal antibodies as recognition tools. One such antibody was raised against a homogeneous, mixed, ordered monolayer phase comprised of 60:40 mol% cholesterol:C16-ceramide, and has been used previously to demonstrate the existence of C16-ceramide/cholesterol domains in the membranes of cultured cells. We now use a combination of quantitative fluorescence microscopy, immuno-transmission electron microscopy and immuno-scanning cryo-electron microscopy, optimized for the study of intracellular lipid antigens. In a variety of cultured cells, C16-ceramide/cholesterol structural domains were found at high levels in late endosomes and in the trans-Golgi network, but were not found at statistically significant levels in early endosomes, lysosomes or the endoplasmic reticulum. We discuss the relevance of these results to understanding the role of lipid lateral organization in biological membranes.